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In the title pyrimidine derivative, C24H28N2O3, the uracil unit 
is essentially planar with an r.m.s. deviation of 0.0054 (1) A for 
the eight non-H atoms. The pyrimidine ring is tilted by a 
dihedral angle of 77.08 (7)° with respect to the aromatic ring 
of the 3,5-dimethylbenzyl substituent, whereas it is nearly 
parallel to the benzene ring of the phenethoxymethyl unit, 
with a dihedral angle of 8.17 (8)°. An intramolecular C— 
H ■ O hydrogen bond generates an S(6) ring motif. In the 
crystal, molecules are linked by a pair of amide-uracil N— 
H ■ O hydrogen bonds into an inversion i?l(8) dimer. These 
dimers are stacked along the b axis through tt-jt interactions 
with a centroid-centroid distance of 3.9517 (8) A. Weak C— 
H ■ -7T interactions are also present. 

Related literature 

For bond-length data, see: Allen et al. (1987). For details of 
hydrogen-bond motifs, see: Bernstein et al. (1995). For back- 
ground to anti-viral HIV therapies, see: El-Brollosy et al. 
(2007, 2008, 2009); Hopkins et al. (1996, 1999). For related 
structures, see: El-Brollosy et al. (2011, 2012). 




Experimental 

Crystal data 

C24H 2 8N 2 0 3 

M r = 392.48 
Triclinic, PI 
a = 8.34310 (1) A 
b = 8.47760 (1) A 
c = 15.9821 (2) A 
a = 91.5660 (1)° 
P = 91.7820 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.705, r mK = 0.824 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.123 

S = 1.05 

3863 reflections 

270 parameters 



y = 109.8350 (1)° 
V = 1061.97 (1) A 3 
Z = 2 

Cu Ka radiation 
li = 0.65 mm -1 
T = 296 K 

0.58 x 0.40 x 0.31 mm 



13575 measured reflections 
3863 independent reflections 
3542 reflections with / > 2a(I) 
R<„. = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.27 e A~ 3 

A,o m i„ = -0.18 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg3 is the centroid of the C15-C20 ring. 



D-H-A 




D—H 


H-A 


D- ■ A 


D-H-A 


N2-H1N2- 


■Ol' 


0.889 (18) 


1.969 (18) 


2.8558 (15) 


175.7 (17) 


C14-H14B- 


03 


0.97 


2.36 


3.0349 (18) 


126 


C21-H21B- 


■Cg3 a 


0.96 


2.90 


3.845 (3) 


170 


C22-H22C- 


■•Q3 m 


0.96 


2.92 


3.861 (3) 


166 


Symmetry 


codes: 


(i) -x + 2, -y 


f 1, -z; (ii) 


-x+l,-v. 


-z + 1; (iii) 



-x + Z,-y + l, -z + 1. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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6-(3 r 5-Dimethylbenzyl)-5-ethyl-1-[(2-phenylethoxy)methyl]- 
pyrimidine-2,4(1 H,3H)dione 

Nasser R. El-Brollosy, Mohamed I. Attia, Hazem A. Ghabbour, Suchada Chantrapromma and 
Hoong-Kun Fun 

Comment 

Non-nucleoside reverse transcriptase inhibitors (NNRTIs) are very promising therapies in the treatment of human 
immunodeficiency virus (HIV) (Hopkins et al, 1996, 1999). In continuation to our interest in NNRTIs (El-Brollosy et al, 
2007, 2008, 2009), and as part of on-going structural studies of pyrimidine derivatives (El-Brollosy et al, 2011), we 
synthesized the title compound (I) as a potential non-nucleoside reverse transcriptase inhibitor. It showed a good antiviral 
activity against HIV-1 (El-Brollosy et al, 2009). Herein, the crystal structure of (I) was reported. 

In the title pyrimidine derivative, C24H28N2O3, the uracil unit is essentialy planar with an r.m.s. deviation of 0.0054 (1) A 
for the eight non-H atoms (C1-C4/N1/N2/01/02). The 3,5-dimethylbenzyl unit is also planar with an r.m.s. deviation of 
0.0049 (2) A for the nine non-H atoms (C14-C22). The pyrimidine ring is tilted with the aromatic ring (C15-C20) of the 
3,5-dimethylbenzyl substituent by a dihedral angle of 77.08 (7)°, whereas nearly parallel to the C8-C13 benzene ring of 
the phenylethoxymethyl unit with a dihedral angle of 8.17 (7)°. The dihedral angle between the two benzene rings (C8- 
C13 and C15-C20) is 82.14 (8)°. The orientation of the ethyl and phenethoxymethyl groups respected to the uracil can be 
indicated by the torsion angles C1-C2-C23-C24 = -85.87 (19)°, and C6-03-C5-N1 = -67.31 (14)° and C5-03-C6-C7 
= 159.11 (12)°. Intramolecular weak C14 — H14B-03 interaction generates an S(6) ring motif (Fig. 1) (Bernstein et al, 
1995). The bond distances in (I) are within normal ranges (Allen et al, 1987) and comparable to the related structures 
(El-Brollosy et al, 2011, 20 1 2). 

In the crystal packing, (Fig. 2), the two molecules are linked by a pair of N2 — H1N2-01 hydrogen bonds (Table 1) into 
a centrosymmetric 7? 2 2(8) dimer (Bernstein et al, 1995). These dimers are stacked along the b axis (Fig. 2) through k—k 
interactions with a Cgl—Cgl"'" distance of 3.9517 (8) A [symmetry codes: (iv) x, -1+y, z; (v) x, 1+y, z]. Weak C — H— 7r 
interactions (Table 1) are also present. 

Experimental 

5-Ethyl-6-(3,5-dimethylbenzyl)uracil (0.258 g, 1 mmol) was stirred in anhydrous CH3CN (15 ml) under nitrogen and 
A^O-bis^rimethylsily^acetamide (0.87 ml, 3.5 mol) was added. After a clear solution was obtained (10 min), the reaction 
mixture was cooled to 223 K and trimethylsilyl trifluoromethanesulphonate (0.18 ml, 1 mmol) was added followed by 
dropwise addition of bis-(2-phenylethyloxy)methane (0.512 g, 2 mmol). The mixture was stirred at room temperature for 
4 hr. The reaction was quenched with saturated aqueous NaHC0 3 solution (5 ml) and evaporated under reduced pressure. 
The residue was extracted with ether (3 x 50 ml), the combined organic fractions were collected, dried (MgS0 4 ) and 
evaporated under reduced pressure. The residue was chromatographed on silica gel column with CHCI3 to afford a white 
solid, which was recrystallized from ethanol to obtain the title compound as colorless crystals. Yield: 201 mg (51 %), 
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M.p.: 396-398 K. 
Refinement 

The amide H atom was located in a difference map and refined isotropically. The remaining H atoms were placed in 
calculated positions with d(C — H) = 0.93 for aromatic, 0.97 for CH 2 and 0.96 A for CH 3 atoms. The f/ iso (H) values were 
constrained to be 1.5t/eq of the carrier atom for methyl H atoms and 1.2£/ eq for the remaining H atoms. A rotating group 
model was used for the methyl groups. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

The structure of the title compound, showing 30% probability displacement ellipsoids and the atom-numbering scheme. 
Only the non-aromatic benzyl H and amide H atoms were shown for clarify. 
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Figure 2 

The crystal packing diagram of the title compound, viewed along the b axis. Only H atoms involving in intermolecular 
hydrogen bonds are drawn for clarify. N — HO hydrogen bonds are shown as dashed lines. 

6-(3,5-Dimethylbenzyl)-5-ethyl-1 -[(2-phenylethoxy)methyl]pyrimidine- 2,4(1 H,3H)dione 



Crystal data 

C24H28N2O3 
M r = 392.48 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.34310 (1) A 
b = 8.47760 (1) A 
c= 15.9821 (2) A 
a = 91.5660(1)° 
£ = 91.7820(1)° 
7= 109.8350(1)° 
V= 1061.97(1) A 3 

Data collection 

Broker SMART APEXII CCD area-detector 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2009) 
T mm = 0.705, r max = 0.824 



Z=2 

P(000) = 420 

D x = 1.227 MgnT 3 

Melting point = 396-398 K 

Cu Ka radiation, X = 1.54178 A 

Cell parameters from 3863 reflections 

61 = 2.8-70.0° 

ju = 0.65 mnT 1 

T=296K 

Block, colorless 

0.58 x 0.40 x 0.31 mm 



13575 measured reflections 
3863 independent reflections 
3542 reflections with I> 2a(T) 
R mt = 0.022 

^max = 70.0°, 6 m [ n = 2.8° 



h = -10— >10 
A: = -10^10 
/ = -19^19 



Refinement 

Refinement on F 1 

Least-squares matrix: full 

RiF 2 > 2o<P 2 )] = 0.044 

wR(F 2 ) = 0.123 

5= 1.05 

3863 reflections 

270 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = lVOFo 2 ) + (0.0599P) 2 + 0.2589P] 

where P = (F a 2 + 2F c 2 )/3 
(A/ff) ratt = 0.001 
Ap ma = 0.27 e A" 3 
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Aydmin = -0. 1 8 e A 3 Extinction correction: SHELXTL (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0158 (11) 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 


Nl 


0.73374 (14) 


0.17782 (14) 


0.18049 (7) 


0.0389 (3) 


N2 


0.86631 (15) 


0.35816 (15) 


0.07678 (7) 


0.0416(3) 


H1N2 


0.855 (2) 


0.413 (2) 


0.0316(12) 


0.050 (4)* 


01 


1.15299 (13) 


0.46537 (13) 


0.07074 (6) 


0.0516(3) 


02 


0.57921 (14) 


0.25880 (15) 


0.08011 (7) 


0.0586 (3) 


03 


0.56324 (12) 


-0.10907(12) 


0.19600 (6) 


0.0465 (3) 


CI 


0.89379 (17) 


0.18893 (16) 


0.21512(8) 


0.0372 (3) 


C2 


1.03943 (17) 


0.28209 (17) 


0.18009 (8) 


0.0398 (3) 


C3 


1.02860(18) 


0.37579 (17) 


0.10647 (8) 


0.0400 (3) 


C4 


0.71675 (18) 


0.26506 (17) 


0.11021 (8) 


0.0408 (3) 


C5 


0.57628 (17) 


0.05835 (18) 


0.21083 (9) 


0.0439 (3) 


H5A 


0.5718 


0.0791 


0.2706 


0.053* 


H5B 


0.4793 


0.0771 


0.1835 


0.053* 


C6 


0.5432 (2) 


-0.1640(2) 


0.10923 (9) 


0.0496 (4) 


H6A 


0.6137 


-0.0757 


0.0755 


0.060* 


H6B 


0.4253 


-0.1918 


0.0897 


0.060* 


C7 


0.5968 (2) 


-0.3174 (2) 


0.10163 (11) 


0.0545 (4) 


H7A 


0.5223 


-0.4062 


0.1337 


0.065* 


H7B 


0.5846 


-0.3567 


0.0434 


0.065* 


C8 


0.77867 (19) 


-0.27984 (17) 


0.13271 (9) 


0.0457 (3) 


C9 


0.8179 (2) 


-0.33678 (19) 


0.20831 (10) 


0.0511 (4) 


H9A 


0.7302 


-0.4020 


0.2402 


0.061* 


CIO 


0.9850 (2) 


-0.2985 (2) 


0.23730 (11) 


0.0561 (4) 


H10A 


1.0087 


-0.3380 


0.2883 


0.067* 


Cll 


1.1160 (2) 


-0.2024 (2) 


0.19109(12) 


0.0579 (4) 


H11A 


1.2285 


-0.1770 


0.2105 


0.070* 


C12 


1.0798 (2) 


-0.1441 (2) 


0.11607(12) 


0.0614 (4) 


H12A 


1.1682 


-0.0782 


0.0847 


0.074* 


C13 


0.9130(2) 


-0.1827 (2) 


0.08704 (10) 


0.0545 (4) 


H13A 


0.8901 


-0.1430 


0.0360 


0.065* 


C14 


0.89232 (19) 


0.09042 (18) 


0.29230 (8) 


0.0430 (3) 


H14A 


1.0062 


0.0871 


0.3029 


0.052* 


H14B 


0.8170 


-0.0241 


0.2806 


0.052* 
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Atomic displacement parameters (A 2 ) 
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0.0135 (6) 


0.0060 (5) 


0.0033 (6) 


C6 


0.0455 (8) 


0.0550 (9) 


0.0478 (8) 


0.0177 (7) 


-0.0073 (6) 


-0.0035 (6) 


C7 


0.0501 (9) 


0.0463 (8) 


0.0630 (9) 


0.0129 (7) 


-0.0099 (7) 


-0.0063 (7) 


C8 


0.0472 (8) 


0.0377 (7) 


0.0527 (8) 


0.0161 (6) 


-0.0016 (6) 


-0.0064 (6) 


C9 


0.0487 (8) 


0.0435 (8) 


0.0588 (9) 


0.0122 (7) 


0.0035 (7) 


0.0046 (6) 


CIO 


0.0566 (9) 


0.0526 (9) 


0.0604 (9) 


0.0208 (8) 


-0.0064 (7) 


0.0038 (7) 


Cll 


0.0437 (8) 


0.0571 (9) 


0.0740(11) 


0.0190 (7) 


-0.0016 (7) 


-0.0018 (8) 


C12 


0.0506 (9) 


0.0626(10) 0.0719(11) 


0.0190 (8) 


0.0167 (8) 


0.0082 (8) 


C13 


0.0589 (9) 


0.0562 (9) 


0.0520 (9) 


0.0240 (8) 


0.0054 (7) 


0.0045 (7) 


C14 


0.0465 (7) 


0.0439 (7) 


0.0388 (7) 


0.0153 (6) 


0.0008 (5) 


0.0076 (5) 


C15 


0.0442 (7) 


0.0470 (8) 


0.0339 (7) 


0.0093 (6) 


-0.0027 (5) 


0.0054 (5) 


C16 


0.0574 (9) 


0.0488 (8) 


0.0370 (7) 


0.0127 (7) 


0.0015 (6) 


0.0039 (6) 


C17 


0.0604(10) 


0.0636 (10) 0.0446 (8) 


0.0177 (8) 


-0.0007 (7) 


-0.0067 (7) 
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Cls 


U. 1)035 (1U) 


O.Uooi (13) 


A A*3 C A /0\ 

U.U354 (o) 


A A 1 C C /AA 
U.U163 (9) 


O.UU33 (/) 


— U.UU63 (/) 




A ACA1 /A\ 

u.ld91 (y) 


U.U/43 (11) 


A A*5 -1 /: fH\ 

U.U34o (/) 


A AAOO /0\ 
U.UUSZ (5) 


A AA 1 A i £i\ 
— U.UU19 (6) 


A A 1 AA (H\ 
U.U1UU ( /) 


C20 


0.0575 (9) 


0.0543 (9) 


0.0394 (7) 


0.0113(7) 


-0.0019 (6) 


0.0115(6) 


C21 


0.0950(15) 


0.1073 (17) 


0.0425 (9) 


0.0158(13) 


0.0066 (9) 


0.0258 (10) 


C22 


0.1037 (16) 


0.0772 (13) 


0.0676 (12) 


0.0374 (12) 


0.0066(11) 


-0.0150(10) 


C23 


0.0451 (8) 


0.0563 (9) 


0.0510(8) 


0.0163 (7) 


0.0024 (6) 


0.0109 (7) 


C24 


0.0590 (11) 


0.0903 (14) 


0.0677 (11) 


0.0142(10) 


-0.0150 (9) 


-0.0076 (10) 



Geometric parameters (A, °) 


Nl— C4 


1.3913 (17) 


C12— C13 


1.379 (2) 


Nl— CI 


1.4014(17) 


C12— H12A 


0.9300 


Nl— C5 


1.4664(17) 


C13— H13A 


0.9300 


N2— C4 


1.3643 (18) 


C14— C15 


1.519(2) 


N2— C3 


1.3783 (18) 


C14— H14A 


0.9700 


N2— H1N2 


0.887 (19) 


C14— H14B 


0.9700 


01— C3 


1.2270(17) 


C15— C16 


1.381 (2) 


02— C4 


1.2141 (17) 


CI 5— C20 


1.3926(19) 


03— C5 


1.3992 (17) 


C16— C17 


1.398 (2) 


03— C6 


1.4372 (18) 


C16— H16A 


0.9300 


CI— C2 


1.3524 (19) 


C17— C18 


1.385 (3) 


CI— C14 


1.5065 (17) 


CI 7— C22 


1.509 (3) 


C2— C3 


1.4548(18) 


C18— C19 


1.385 (3) 


C2— C23 


1.5128 (19) 


C18— H18A 


0.9300 


C5— H5A 


0.9700 


CI 9— C20 


1.383 (2) 


C5 — H5B 


0.9700 


C19 — C21 


1.514 (2) 


C6— C7 


1.514(2) 


C20— H20A 


0.9300 


C6— H6A 


0.9700 


C21— H21A 


0.9600 


C6— H6B 


0.9700 


C21— H21B 


0.9600 


C7— C8 


1.505 (2) 


C21— H21C 


0.9600 


C7— H7A 


0.9700 


C22— H22A 


0.9600 


C7— H7B 


0.9700 


C22— H22B 


0.9600 


C8— C9 


1.384 (2) 


C22— H22C 


0.9600 


C8— C13 


1.387 (2) 


C23— C24 


1.511 (3) 


C9— C10 


1.381 (2) 


C23— H23A 


0.9700 


C9— H9A 


0.9300 


C23— H23B 


0.9700 


C10— Cll 


1.372 (2) 


C24— H24A 


0.9600 


C10— H10A 


0.9300 


C24— H24B 


0.9600 


Cll— C12 


1.373 (3) 


C24— H24C 


0.9600 


Cll— H11A 


0.9300 






C4— Nl— CI 


121.92 (11) 


CI 2— CI 3— C8 


121.12 (15) 


C4— Nl— C5 


116.53 (11) 


C12— C13— H13A 


119.4 


CI— Nl— C5 


121.18(11) 


C8— CI 3— HI 3 A 


119.4 


C4— N2— C3 


126.71 (11) 


CI— C14— C15 


116.09(11) 


C4— N2— H1N2 


115.1 (11) 


CI— C14— H14A 


108.3 


C3— N2— H1N2 


118.2(11) 


C15— C14— H14A 


108.3 


C5— 03— C6 


114.94(11) 


CI— C14— H14B 


108.3 


C2— CI— Nl 


121.22(12) 


C15— C14— H14B 


108.3 


C2— CI— C14 


122.80(12) 


H14A— C14— H14B 


107.4 
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Nl — CI — C14 


i i c no / 1 1 \ 

115.98 (11) 


s~ < 1 / PIC /"'OA 

C 1 6 — C 1 5 — CzO 


1 1 O *70 { 1 A \ 

118.73 (14) 


p i p o p o 
01 — C2 — 03 


i i o no / 1 o\ 

118.98 (12) 


p 1 /" PIC p 1 /I 

016 — 015 — 014 


100 10 /10\ 

123.13 (12) 


LI — C2 — 023 


lz4.6z (Iz) 


/~"^>n pic 

020 — C 1 5 — 0 1 4 


118.14 (13) 


03 — C2 — 023 


i i / o a /i i\ 

116.39 (12) 


0 1 5 — 0 1 6 — C 1 7 


121.23 (14) 


(Jl — Li — JNz 


1 O A AT / 1 1\ 

lzO.07 (Iz) 


ni f pi/" tti a A 

C 1 5 — C 1 6 — H 1 6 A 


119.4 


p, 1 p O /-I O 

Ol — C3 — C2 


1 n n n m i\ 

123.99 (13) 


P 1 ^ p 1 z' TTI /■ « 

017 — 016 — H16A 


119.4 


N2 — C3 — C2 


i i r no / 1 o\ 

115.93 (12) 


p 1 O p 1 -T P1/" 

018 — 017 — C16 


1 1 O O A / 1 /""\ 

118.24 (16) 


/~\0 /"< /I XTO 

(Jz — C4 — Nz 


1 OO AA / 1 OA 

lzz.OO (lz) 


P 1 O p 1 -T POO 

C 1 o — C 1 7 — Czz 


1 O 1 £ 1 / 1 

121.61 (16) 


PtO /~M XT1 

(Jz — C4 — JN 1 


1 OO OA /1 1\ 

lzz.oO (13) 


p i /. p i -7 r^oo 
Clo — CI / — Czz 


1/0. 15 (16) 


\Ti p a XT 1 

N2 — 04 — N 1 


1 1 C OA / 1 1 \ 

115.20 (11) 


p 1 ^ p 1 o p 1 n 

017 — 018 — 019 


101 A A /1C\ 

121.94 (15) 


p, o r~^c xti 

03 — C5 — N 1 


iio A/i n 1 \ 

112.94 (11) 


p 1 -7 PIO TTIOA 

017 — 018 — H18A 


1 1 A A 

119.0 


P c TIf A 

(J 3 — C5 — H5A 


1 AA A 

109.0 


p 1 n p 1 O TTIOA 

C 1 9 — C 1 o — H 1 » A 


1 1 A A 

119.0 


XT 1 /"" C TTC A 

N 1 — C5 — H5 A 


1 AA A 

109.0 


020 — C 1 9 — 0 1 8 


1 1 o n / 1 c\ 

118.37 (15) 


/"\0 Z' * c TTf n 

03 — C5 — H5B 


1 AA A 

109.0 


/~iOA p 1 PO 1 

C20 — 0 1 9 — 02 1 


1 OA O O / 1 OX 

120.28 (18) 


Nl — C5 — H5B 


109.0 


018 — 019 — C21 


1 O 1 O A / 1 

121.34 (17) 


TTf A C TTfn 

H5A — C5 — H5B 


107.8 


p 1 n p o n /" " 1 c 

C 1 9 — 020 — C 1 5 


1 O 1 C A / 1 /"\ 

121.50 (16) 


03 — Co — 07 


1 AT HH { 1 0\ 

107.77 (12) 


p 1 (\ POA TTOAA 

C 1 9 — CzO — HzOA 


1 1 A O 

119.3 


PtO p / ti/- a 

03 — Co — H6A 


1 1 A O 

110.2 


p 1 ^ POA TTOA A 

C 1 5 — C20 — H20A 


1 1 A O 

119.3 


07 — Co — H6A 


110.2 


p 1 n P 11 T TO 1 A 

019 — 021 — H21A 


109.5 


pi O p /_ TTzHI 

03 — Co — H6B 


1 1 A O 

110. z 


p 1 n PH TT01T> 

C19 — Czl — Hz IB 


1 AA C 

109.5 


-7 /~i/^ ttz:tj 

07 — Co — H6B 


1 1 A O 

110. z 


T TO 1A p-) 1 TT01FJ 

HzlA — Czl — HzlB 


1 An c 

109.5 


H6A — Co — H6B 


1 AO C 

108.5 


p 1 n POI TT11P 

019 — 02 1 — H21C 


1 AA C 

109.5 


08 — 07 — 06 


111 T1 / 1 O \ 

111.71 (12) 


TTO 1 A /"'O 1 TTO 1 

H21A — 021 — H21C 


109.5 


/"<0 /" "< ^7 T T "7 a 

Co — 07 — H7A 


1 AA I 

109.3 


TT01FJ ni ttt i ri 

Hz 1 B — Cz 1 — Hz 1 C 


1 AA C 

109.5 


06 — 07 — H7A 


1 An o 

109.3 


p 1 -7 POO TTOO A 

C 1 7 — Czz — Hzz A 


1 An c 

109.5 


p o PT r t — t r> 

08 — 07 — H7B 


109.3 


p 1 ^ p n TTOO I~"> 

017 — 022 — H22B 


109.5 


06 — 07 — H7B 


109.3 


TTOO A /"<00 TTOOTj 

H22A — 022 — H22B 


109.5 


TT*7 A {~^H r TIT) 

H7A — C7 — H7B 


1 AT A 

107.9 


p 1 -7 POO TTOO/" 1 

C 1 7 — Czz — HzzC 


1 AA C 

109.5 


/"■a z" 1 o rn 

C9 — C8 — C13 


117.69 (14) 


TTOO A p -> -> TTOO/^ 

HzzA — Czz — HzzC 


1 An c 

109.5 


p ( \ p o p -7 

09 — 08 — 07 


101 CT /I /l\ 

121.57 (14) 


TTOO I~"> POO TTOO f ' 

H22B — 022 — H22C 


109.5 


013 — 08 — 07 


10AT1 / ~\ A\ 

120.71 (14) 


p <-. a POO /^O 

024 — 023 — 02 


110 1C/1/1N 

113.15 (14) 


010 — 09 — 08 


101 OA/1C\ 

121.20 (15) 


/""O A p o TTOO A 

024 — 023 — H23A 


1 AO A 

108.9 


pi a p f\ TTA A 

CIO — C9 — H9A 


1 in i 

119.4 


/~"^> Tin a 

C2 — 023 — H23A 


1 ao n 

108.9 


08 — 09 — H9A 


119.4 


i J O TTOO T"1 

024 — C23 — H23B 


108.9 


011 — CIO — 09 


10A 10 /1C\ 

120.18 (15) 


p O POO TTOOTi 

02 — 023 — H23B 


108.9 


pi i ni a T T 1 A A 

C 1 1 — C 1 0 — H 1 OA 


iia n 

119.9 


H23A — C23 — H23B 


1 AT O 

107.8 


p r\ p 1 i \ T T 1 A A 

09 — CIO — HI OA 


119.9 


p i o /"<0 A T TO /I A 

023 — 024 — H24A 


109.5 


CIO— Cll— 012 


119.56(15) 


023— C24— H24B 


109.5 


CIO— 011— HI 1A 


120.2 


H24A— C24— H24B 


109.5 


/ill TT 1 1 A 

C12 — Cll — H11A 


1 OA O 

lzO.z 


C23 — C24 — H24C 


1 AA C 

109.5 


Cll — C12 — C13 


1 O A O A ( 1 £\ 

Iz0.z4 (16) 


H24A — 024 — H24C 


1 AA C 

109.5 


nii pn TTn * 

Cll — C12 — H12A 


1 1 A A 

119.9 


H24B — 024 — H240 


1 AA C 

109.5 


/~i 1 *~< 1 o Tin » 

C13 — C12 — H12A 


119.9 






04— Nl— CI— C2 


-1.78(19) 


013— C8— 09— CIO 


-0.1(2) 


05— Nl— 01— C2 


170.99(12) 


07— C8— 09— CIO 


-178.47 (14 


04— Nl— 01— C14 


178.71 (12) 


08— C9— CIO— Cll 


0.0 (2) 


05— Nl— CI— 014 


-8.52(17) 


09— CIO— Cll— C12 


0.3 (3) 


Nl— CI— 02— 03 


1.72(19) 


CIO— Cll— 012— C13 


-0.4 (3) 
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p 1 A pi PI /" ■") 

C 1 4 — C 1 — C2 — C3 


no on /n\ 

-178.80 (12) 


pi 1 pn pil p o 

C 1 1 — C 1 2 — C 1 3 — Co 


A A /T\ 

0.4 (3) 


NI — CI — C2 — C23 


1 HH £C\ /1 1\ 

—177.60 (12) 


PA /"" O P 1 1 P 1 1 

C9 — C8 — C 1 3 — C 1 2 


A 1 

-0.1 (2) 


P i -i pi pi riTi 

C 1 4 — C 1 — C2 — C23 


1 A /1\ 

1.9 (2) 


p -7 p o PIT pn 

C7 — C 8 — C 1 3 — C 1 2 


no 1 A /1 A\ 

178.30 (14) 


P' /I \n p-) pi 

C4 — N2 — C3 — Ol 


1 HC\ ^>A 1\ 

-179.20 (13) 


PO pi Plyl PK 

C2 — C 1 — C 1 4 — C 1 5 


1 aa nc\ ( 1 c\ 

109.79 (15) 


c " a \n pi r"> 

C4 — Nz — C3 — Cz 


1 T1 / 1 A\ 

1.31 (19) 


XT 1 p 1 P 1 /I PIC 

N 1 — CI — C14 — C15 


-70.71 (16) 


p i pi • "> / ~\ i 
C 1 — C2 — C3 — O 1 


179.10 (13) 


p i pi/1 pi r p-- 1 /_ 
Cl — C14 — C15 — C16 


1 A 1 /1\ 

-14.3 (2) 


p^> <-"• i p^ 

C23 — C2 — C3 — Ol 


-1.5 (2) 


P 1 P 1 /I P 1 c pin 

Cl — C14 — C15 — C20 


1 jCjC OA /1 T\ 

166.30 (13) 


p 1 PI P* "> XT1 

C 1 — Cz — C 3 — N 2 


1 A A / 1 0\ 

-1.44 (18) 


Pin p i c /"^ i /■ pit 

C20 — C 1 5 — C 1 6 — C 1 7 


-0.3 (2) 


P1 1 <^"<1 /"<1 XTO, 

Cz3 — Cz — C3 — JNz 


1 / /.93 (12) 


p 1 /) pif Z" -1 1 /. p 1 -7 

C14 — CO — Clo — Cl / 


— i /y. /3 (14) 


pi XT1 /~< /] PI 

C3 — N2 — C4 — 02 


1 "7 A AC / 1 1 \ 

179.05 (13) 


pif p 1 /_ PIT pi O 

C 1 5 — C 1 6 — C 1 7 — C 1 8 


A 1 Pl\ 

0.1 (3) 


C3 — N2 — C4 — N 1 


-1.3 (2) 


C 1 5 — C 1 6 — C 1 7 — C22 


1 *7A m /1 

-179.92 (16) 


C • 1 \T1 p /I P"\1 

CI — N 1 — C4 — <J2 


1*70A1 /1 ON 

—178.91 (13) 


C ' 1 / PIT pi O p 1 A 

C16 — C17 — C18 — C19 


A ^ /O A 

0.2 (3) 


PC \ti p 1 f \"\ 

C3 — N 1 — C4 — U2 


8.U (2) 


no pn pi o pin 
C22 — C 1 / — C 1 8 — C 1 9 


1 *7A /1 0\ 

— 1 /9.82 (18) 


p 1 XT 1 /" ' /I \T1 

CI — N 1 — C4 — Nz 


1 /If /i o\ 

1.45 (18) 


pn pio pin p^>a 

C 1 7 — C 1 8 — C 1 9 — C20 


A 1 /O \ 

-0.2 (3) 


C ' r \yi P" /I XT1 

C5 — N 1 — C4 — Nz 


1T1 y^l /I 1 \ 

—171.63 (11) 


pin pio nia pn 

C 1 7 — C 1 8 — C 1 9 — C2 1 


1 TO OA / 1 0\ 

-178.89 (18) 


Co — 03 — C5 — N 1 


-67.31 (14) 


pio pif\ p^A pif 

C 1 8 — C 1 9 — C2 0 — C 1 5 


-0.1 (3) 


Cd 1\T1 D'? 


1 08 fill (\ X\ 


r?i no r?n pis 


1 78 fifi, n fii\ 

1 / O.OO ^ 1 U) 


CI— Nl— C5— 03 


-64.47 (16) 


C16— C15— C20— C19 


0.3 (2) 


C ' C AO p/^ /^"7 

LO U3 L^O C / 


1 C.Q 11 ( 1 1\ 

1jV.11 (lz) 


1 a r~")fi no 


1 ly. 12 \>-"t) 


03— C6— C7— C8 


-58.84(17) 


Cl— C2— C23— C24 


-85.87 (19) 


C6— C7— C8— C9 


106.27(16) 


C3— C2— C23— C24 


94.80 (17) 


C6— C7— C8— C13 


-72.06 (19) 






Hydrogen-bond geometry (A, °) 








Cg3 is the centroid of the C15-C20 ring. 








D—n-A 


D — H 


H-y4 D-A 


D—tt-A 


m—mm-ov 


0.889(18) 


1.969(18) 2.8558 (15) 


175.7(17) 


C14— H14S-03 


0.97 


2.36 3.0349 (18) 


126 


C21— H215-Cg3 u 


0.96 


2.90 3.845 (3) 


170 


C22— H22C-Cg3 m 


0.96 


2.92 3.861 (3) 


166 



Symmetry codes: (i) —x+2, —y+i, — z; (ii) - y, — z+1; (iii) -x+2, -^+1, — z+1. 
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